Aggresomes are closely related to Lewy bodies (LBs), structures whose presence is a hallmark of Parkinson's disease. LBs are related to aggresomes. A major constituent of these LBs is alpha synuclein, the gene for which is mutated in the inherited form of Parkinson's. The cellular location of aggresomes coincides with that of the centrosome, the microtubule organising centre of the cell. Since the aggresome is positioned in close proximity to and shares components with the centrosome, it is possible that it hinders centrosomal function.
Aggresomes are closely related to Lewy bodies (LBs), structures whose presence is a hallmark of Parkinson's disease. LBs are related to aggresomes. A major constituent of these LBs is alpha synuclein, the gene for which is mutated in the inherited form of Parkinson's. The cellular location of aggresomes coincides with that of the centrosome, the microtubule organising centre of the cell. Since the aggresome is positioned in close proximity to and shares components with the centrosome, it is possible that it hinders centrosomal function.
In this study we sought to test if any functions of the centrosome were impeded by the presence of aggresomes in their close vicinity.
Several cell lines including SH-SH5Y, HeLa cells and primary rat neurons were treated to induce aggresomes. This was achieved either by exposure to the proteasome inhibitor MG-132 or by transfection with alpha synuclein overexpression constructs. Centrosome function was assessed by microtubule regrowth, wound healing and ciliogenesis assay. Similarly zebrafish embryos were exposed to MG-132 were cilia at the olfactory neurons were stained for.
We show here that aggresomes severely compromise centrosome function. Microtubule nucleation is severely reduced and the centrosome is unable to be repositioned during cell migration. We also show that aggresomes can prevent a cell from turning its centrosome into a cilium. Also in zebrafish embryos number of cilia in the olfactory epithelium is severely reduced.
Defects in the generation and organisation of the microtubule network would be predicted to affect intracellular transport including vesicular trafficking of neurotransmitter transport. An early symptom of Parkinson's is loss of smell and anosmia. It maybe possible this symptom is a result of loss of cilia from olfactory neurons. If this is the case, then cilia density in the olfactory epithelium of Parkinson's patients should be reduced in age matched controls. Osteoarthritis is a major musculoskeletal disorder plaguing a huge number of people throughout the world. The mechanism of pathogenesis of osteoarthritis is far from being fully understood and therefore no effective therapy exists for tackling the disease. It is characterized by articular cartilage degradation, neo-vascularization and formation of osteophytes. Current knowledge suggests that osteoarthritis could have its roots in the mechanism by which long bones form during embryonic development i.e. endochondral ossification. During endochondral ossification major portions of a homogenous cartilage template differentiate into bone barring the cells around the joint sites, i.e. where segmentation takes place, where permanent or articular cartilage forms. Cells adjacent to plane of segmentation stay as articular cartilage whereas cells away from the segmentation site start expressing hypertrophic markers such as ColX, Ihh, followed by vascularization induced by VEGF and ultimately differentiate into bone marked by expression of type I collagen. It is interesting to note that during osteoarthritis too these changes, reminiscent of transient cartilage differentiation, are observed viz. hypertrophy, vascularization and formation of bone spicules or osteophytes suggesting that osteoarthritis is a transdifferentiation of articular cartilage into transient cartilage in adult stages. Therefore, it is important to investigate the pathways that are involved in transient cartilage differentiation. BMP signaling plays a key role in promoting transient cartilage differentiation which led us to hypothesize that ectopic activation of BMP signaling in a cartilage specific manner could lead to an osteoarthritis like phenotype. We have used mouse as a model system to assess whether development of osteoarthritis indeed recapitulates transient cartilage differentiation program and whether inducing transient cartilage differentiation is sufficient and necessary to induce osteoarthritis like changes. Our preliminary data suggests that indeed activating transient cartilage differentiation leads to an osteoarthritis like phenotype in mice.
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Autism spectrum disorder is a category of neuro-developmental disorders that affects 1 in 8 children. The use of patient derived human iPSCs gives us the unique opportunity to explore the cellular and molecular causes that underpin this condition. In our lab, we have devised a methodology to produce olfactory placode derived GnRH1 neurons. These neurons are known to develop in the olfactory placode and migrate to the hypothalamus. The neuronal growth and migration patterns of autistic patient derived neurons with SHANK3 heterozygous mutation were analysed. They showed a decrease cell soma movement, increase in neurite extension and decrease in retraction, when compared to neurons derived from neuro-typical individuals. This suggests that during early development, the neuronal outgrowth and migration may be affected in autistic patients. Osteoarthritis is a major joint disorder affecting millions of people worldwide. The principal hallmark of osteoarthritis is progressive degeneration of articular cartilage, the permanent form of cartilage that lines the bone ends at the synovial joints. It facilitates smooth Abstracts S31
